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thoring perhaps the most influential hypertext novel, afternoon, 
a Story,	Michael	Joyce	wrote,	along	with	Jay	David	Bolter	and	
John	B.	Smith,	 the	hypertext	authoring	and	 reading	 software	
Storyspace.	The	Michael	Joyce	Papers,	composed	of	both	paper-
based and digital materials, contain his early linear fiction and 
other	works,	correspondence,	personal	papers,	and	writings	by	
his	contemporaries,	 including	Deena	Larsen.	 In	acquiring	 the	
Michael	Joyce	archive,	the	Ransom	Center	has	the	opportunity	
to preserve rare and unique electronic files documenting the 




and	technology.	Technology	provides	 tools	 that	allow	 for	new	
methods of archival practice, such as a flexible arrangement of 
electronic files compared to static arrangement of papers-based 
records	and	new	methods	of	marking	up	 information	 in	and	
about files such as Encoded Archival Description (EAD), Qualified 













In January 2005 I participated in the first phase of a 
project	to	preserve	the	paper	and	digital	records	of	Michael	Joyce	
at	 the	Ransom	Center.3	Along	with	fellow	project	participants	
Thomas	Kiehne	and	Vivian	Spoliansky,	 I	 enrolled	 in	a	digital	
preservation	course	taught	by	Dr.	Patricia	Galloway	at	the	School	
of Information at The University of Texas at Austin. We spent five 
months preparing, arranging, describing, and ingesting the first 
accession of 371 3.5-inch floppy disks, totaling 211 megabytes, 
of Joyce’s files into an institutional repository developed by the 
Massachusetts	Institute	of	Technology	and	the	Hewlett-Packard	
Company	 called	 DSpace,	 based	 on	 the	 Reference	 Model	 for	
Open	 Archival	 Information	 System	 (OAIS).4	 Currently,	 I	 am	
processing	the	second	accession	of	the	Joyce	Papers,	composed	
of	twenty-six	linear	feet	of	papers	and	eight	gigabytes	of	digital	
files, including the contents of two hard drives saved to two 
DVDs, three CD-ROMs, and files from one laptop.  
There	are	programs	that	create	and	manage	institutional	
repositories,	but	DSpace	software	met	our	needs	best.	The	School	
of	 Information	created	a	DSpace	 institutional	 repository,	 and	
we	chose	to	use	it	for	this	project	because	it	is	open-source	soft-
ware, which can be modified by a programmer, has a large user 
community, is frequently updated, and handles files without 
damaging	the	original	bitstream.	DSpace	wraps	digital	objects	
with a metadata file relative to the object instead of altering the 
original. DSpace also maintains the integrity of ingested files 
by creating a copy of the original file when downloaded and 






our scholars who can use file comparison and analytical utilities 




The advanced age of the first accession of the 3.5-inch 
floppy disks caused concern and required additional digital arche-










computer with an external USB floppy drive we encountered some 
difficulty accessing the disks. This was not surprising as many of 





hardware components with integrated floppy drives were readily 
available	at	the	Ransom	Center	and	allowed	most	of	the	content	
of the first accession of disks to be migrated from floppy disks 
to the hard drive. Only files created by Joyce or other electronic 
works were removed from floppy disks. Disk utilities and other 
programs on the disks were used to help recover files but were 
not	migrated	to	a	hard	drive	for	preservation	due	to	migration	
restrictions	on	the	copyrighted	third-party	disk	utilities	and	use	
issues of the third-party executable files.5	
The age of disks in the first accession also caused concern 
due	to	potential	viruses,	disk	errors	caused	by	corroded	or	dirty	





to the disks. Surprisingly, few files were unrecoverable from 
even the oldest disks. Some files written in Microsoft Word 1.0 
and	WriteNow	were	recovered	but	were	undecipherable	when	
opened	in	plain	text	form.	Fortunately,	Michael	Joyce	retained	
copies of outdated software like HyperCard and a file compres-
sion/decompression	utility	called	Compressor	that	allowed	us	to	
recover files which were otherwise inaccessible.      
Most	of	the	digital	archeology	tasks	performed	to	recover	
digital files from the floppy disks were time-consuming due to 
limited	functionality	of	the	programs	we	used:	no	utility	existed	
that	would	perform	all	the	digital	archeology	tasks	we	desired	
at	 one	 time.	One	of	 the	main	 results	 from	 the	data-recovery	
portion	of	this	project	is	a	recommendation	to	use	integrated,	
open-source	utilities	 that	would	 complete	 the	 tasks	 of	 virus	
checking, file recovery, file listing or catalog creation, duplicate 
recognition, and file integrity checks to automate and streamline 
digital	archeology	tasks	necessary	for	preservation.	Open-source	
tools	are	recommended	because	they	are	usually	less	expensive	
and can be easily modified to meet institutional needs by a staff 
member	with	computer	programming	skills.
ARRANGEMENT
After recovering most of the bitstreams from the first 
accession of 371 floppy disks, we began the process of archival 
arrangement.	In	the	beginning,	we	asked	ourselves	some	ques-
tions. Can and should digital files be arranged like paper-based 






definitive, but we came to a compromise incorporating basic te-
nets of archival theory with features of on-demand, flexible file 
arrangement	using	item-level	metadata.		
Analyzing	 the	 relationship	between	physical	materials	


































multiple	 sub-components	 (i.e.	Web	sites	with	multiple	 linked	
HTML files) can be ingested as bundled files.
Another	instance	of	the	relationship	between	physical	and	
digital objects is the housing for digital files. Electronic media, like 
the original floppy disks and CD-ROMs, as well as jewel cases and 
paper	folders	housing	published	digital	works	written	by	Joyce	











any examples of off-gassing or other damaging effects of filing 
electronic	media	with	paper-based	materials.6	Based	on	our	re-





the first accession of 371 floppy disks separate from the rest of 
the	archive	to	maintain	the	original	order	in	which	we	received	
the disks. We associated digital files ingested into DSpace with 
the numbers we assigned to each floppy disk and for the sake of 
convenience	chose	to	maintain	the	numbered	order	we	created	
for the first accession floppy disks.
Although	we	 integrated	 Joyce’s	 digital	 objects	 into	 a	
functional	group	arrangement	similar	to	his	paper-based	records,	





as	 “Correspondence,	 1964”	or	 “Works,	A-G”).	Preservation	of	
digital	objects	depends	on	 item-level	metadata	used	 to	docu-
ment,	migrate,	emulate,	authenticate,	and	preserve	them.	Item-
















fields were included. Although manual metadata assignment of 
all files within the Joyce archive was laborious, certain metadata 







difficult to use file names as titles because they were not specific 
or	standardized;	however,	we	found	no	other	solutions	for	creat-
ing titles for files except by manual entry or automatic extraction 
of file name.  
	 Not	all	digital	fonds	require	such	high	levels	of	description	
that	demand	manual	manipulation	of	metadata.	Some	smaller	
archives	 with	 shallow	 or	 no	 hierarchical	 organization,	 or	
archives	with	few	digital	objects	or	few	one-to-one	relationships	
between	 digital	 and	 analog	materials	 could	 be	 arranged	 at	 a	
lower	 level	 of	 description.	 Less	 robust	 description	 equates	 to	






not	 all	 metadata	 recorded	 for	 individual	 digital	 objects	 were	




tool,	 CatFinder	 3.0.	 We	 then	 ingested	 the	 spreadsheet	 into	
a	 DSpace	 collection	 called	 Project	 Documentation.	 We	 also	
ingested	with	records	of	our	arrangement	process	for	the	Joyce	
Papers because there was no metadata field offered for path 
names	 during	 the	GUI	 ingest.	Using	 the	 bulk	 ingest	method,	
which occurs at the command line, we added a QDC metadata 
element “description.uri” to the dublin_core.xml file to record 
the	path	name	of	the	ingested	object,	although	slightly	different	
from the original path name after arrangement of the files. 
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Fortunately,	 DSpace	 version	 1.4	 allows	 the	 addition	 of	 other	
metadata elements from defined metadata schemas, but the 
web interface is designed to accept and record QDC only. 
Unfortunately,	 the	 DSpace	 version	 running	 on	 the	 School	 of	
Information	server	is	DSpace	1.2.	To	address	the	limitations	of	
QDC, we are uploading an additional metadata file for each item 
from	the	second	accession	created	using	a	metadata	harvesting	
tool	developed	by	National	Library	of	New	Zealand	which	uses	
their	 metadata	 schema.	 Additionally,	 use	 of	 other	 metadata	
schemas	within	DSpace	are	the	subject	of	ongoing	research	at	
the	University	of	Texas	at	Austin’s	School	of	Information.
Duplicate files within the archive raised additional issues 
for arrangement. Michael Joyce often maintained the same file on 
all three of his hard drives. He created backups of important files 
in case of hardware failure on his laptop, home and office com-
puters	and	made	duplicate	copies	in	order	to	work	on	the	same	
file from different locations. While using the software zsCompare 
(a	 comparison	 and	 synchronization	utility	 from	Zizasoft)	 to	
find duplicate files we noticed a trend: files with the exact same 




cate files we had to make an appraisal decision: were we going 
to keep every file accessioned with the Michael Joyce Papers, or 




the files, but not to migrate all copies to DSpace. Although weed-
ing through the duplicate files was time consuming, recording 
the metadata for the additional files would have been even more 
so considering some of the preservation tasks for each file that 
needed	to	be	performed	by	hand.			
Although	DSpace	is	best	suited	to	uploading	individual	
items into the repository, a number of file associations within 
directories	needed	 to	be	maintained.	 Some	hypertext	works	
within the archive are composed of multiple HTML files linked 
with	hyperlinks	and	maintained	in	one	directory.	Because	hy-
pertext	 is	based	on	 internal	 links	and	because	 those	 links	are	
often demarcated by a local file path, retaining a hierarchical 
31When	Not	All	Papers	Are	Paper
relationship	 is	key	 to	a	 functional	product	 for	download	from	
DSpace. Maintaining directory relationships requires files to be 
ingested into DSpace as a bundle of files composing one item or 
as	items	ingested	within	the	same	collection.	Both	methods	of	
retaining relationships between files require additional steps in 
the	ingest	process	but	are	necessary	for	retaining	relationships	
between some files.  	
We	adopted	methods	 for	 traditional	 archival	 arrange-









tion,	 authenticity,	 storage,	 and	use	 similar	 to	 those	 for	other	
born-digital	objects,	hypertext	works	require	dynamic	links	and	






























tems. Hypercard files, created by proprietary Macintosh software 
and	no	longer	supported,	are	also	present	within	the	archive.	We	
welcome	collaboration	with	other	institutions	and	organizations,	
like ELO, willing to focus on creating ways to access the files we 
are	preserving	in	DSpace.




of hypertext works and will be satisfied with XML records of 
works.	Still	other	users	may	be	interested	in	the	various	layers	
of	hypertext	as	it	appeared	on	original	storage	media	and	would	











helped	us	draw	conclusions	about	digital	 archivy	 that	 can	be	
summed	up	in	the	following	recommendations.






tion. One integrated tool should check for viruses, recover files, 


















knowledge of hardware, software, file formats, systems, servers, 





may be able to fill these openings with hybrid positions, as grant-
funded	employees,	or	with	shared	workers	between	consortiums	
and/or	collective	agencies.	
Methods of archival processing, arrangement, and description 
should adapt to handle issues presented by electronic records.
Archival	 theory	 and	 practice	 will	 need	 to	 change	 in	
response	 to	 the	 presence	 of	 electronic	 records	 archives	 that	








repository,	hardware	availability,	 and	 status	of	 collection	and	
may	rapidly	change	as	the	number	and	size	of	digital	archives	
grow. Archivists will need to be even more flexible and creative 
in	their	methods	of	processing	materials	in	the	future.
Before starting a digital preservation project, clear policies 
and procedures must be determined.
The	policies	and	procedures	for	any	digital	preservation	
project	 require	 a	permanent	 commitment	by	 the	preserving	
institution	 to	manage,	maintain,	 and	migrate	digital	 content.	
Without an institutional commitment, files can be neglected 
and	eventually	lost,	which	negates	the	purpose	of	preservation.	
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